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Family 5. XiphiorhyiicliidaB. 

Rostrum rounded in transverse section ; teeth present ; 
nasals widely separated from the frontals by the broad 
ethmoid ; maxillary formed of an expanded anterior and a 
rod-like posterior portion. 

Xiphiorliynchus of the Lower and ]\Iiddle Eocene. 


XII . — The Classification of Teleostean Fishes, 

By C. Tate Regan, M.A. 

Before proceeding to the classification of the Teleostei two 
questions must be discussed^ viz. the rank and the limits of 
the group. 

I have already expressed the opinion that tlie true Fishes 
are at least as distinct from the Selachians on the one hand 
and the Batrachians on the other as any of the vertebrate 
classes are from each other^ and are equally entitled to rank 
as a class The class Pisces differs from the Selachii in tlie 
presence of two external nasal openings on each side ; the 
reduction of the interbrancliial septa ; the development of an 
air-bladder or lung ; the bony exoskeleton, typically including 
})aired nasal, frontal and parietal bones, a parasphenoid, an 
operculum, a series of bones, post-temporal, supra-cleithrum, 
cleithruin and clavicle, overlying the primary pectoral arch 
and connecting it with the cranium, scales and articulated 
fin-rays ; the development of bones in or on the visceral 
arches, praemaxilla, maxilla, palatine, pterygoids, quadrate, 
dentaiy, &c. ; the presence of supra-neural arches (well- 
developed in Chondrostei and Dipneusti, less evident when 
centra are formed). The Batracliians are separated from the 
Pisces especially by the presence of true internal naresand of 
a fenestra ovalis^ the modification of the paired fins into penta- 
dactyle limbs and of the hyomandibular into the stapes, and 
the absence of endoskeletal supports and dermal rays from 
the median fins. 

Whil st recognizing the importance of the characters which 
distinguish the Pisces from the Selachii, I have hitherto 
been so conservative as to regard these groups as sub-classes 
only, using the name Teleostomi for the former. The groups 
which I formerly recognized as orders of the sub-class 

* Regan, Proe. Zool. Soc. 190G, p. 724, and Biol. Centr.-Am., Pisces, 
p. viii (1908). 
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Teleostomi, viz. Cliondrostei, Teleostei, Crossopterygii, and 
Dipneustij I now regard as sub-classes of the class Pisces, 
ddiese four sub-classes may be arranged in two series : in the 
Actinopterygian series (Glioudrostei and Teleostei) the duct 
of the air-bladder opens dorsally or dorso-laterally into tlie 
alimentary canal, the branchiostegals retain their primitive 
serial arrangement, and the supports of the paired fins are 
either in the form of a series of parallel pterygiophores each 
of which is segmented into a basal and a radial portion or arc 
modified from this plan by a simple i)rocess of concentration 
and reduction; in the Crossopteiygian series (Crossopterygii 
and Dipneusti) the opening of the pneumatic duct is ventral, 
the branchiostegals are replaced by a pair of gular plates, 
and the paired fins are more or less lobate, with their 
supports tending to the biserial arraiigement with axial 
basalia. 

The Teleostei are well marked off from the Glioudrostei 
by the absence of clavicles and of pelvic radials, the reduction 
ill number of the dorsal and anal tin-rays, so that each has 
its own pterygiophore, and the shortening of the upturned 
axis of the caudal fin, which is homocercal or abbreviate 
heterocercal. Thus defined they include the Holostei, a 
group which cannot, in my opinion, be maintained. 

The ordinal names are not tormed on any definite plan, but 
usually have some reference to the peculiarities of the group; 
it seems to me useful always to form subordinal names 
with the termination -oidei\ and when families are arranged in 
divisions or superfamilies to give tliese groups names ending 
in -formes. 

Synopsis of the Orders and Suh-orders of the 
Sub-class Teleostei. 

I. Spleuial well developed. 

A. Vertebral centra incomplete, or with alternating pleiiro- and 
hvpo-centra in the caudal re^non . . 1. Trotosjiondyli, 

1. Prsemaxillaries meeting in the middle line ; caudal tin supported 

by little expanded hiemal spines. 

No endochondral supraoccipital ; parietals 
united by suture; opercular bones com- 
plete \a. Amioidei. 

An endochondral supraoccipital ; parietals 
united by suture ; opercular bones com- 
plete \h, liapediudei. 

No endochondral supraoccipital : parietals 
separated by a median dermal bone ; siib- 

and inter-operculum absent 1 c. Pvenodontoidei. 

2. Praemaxillaries separated by an ethmo-vomerine rostrum ; lowv'r 

lobe of caudal tin supported by a single much ox]>aiidfd 
luemal S])ine 1^/. i’<icliyct»nii*ddei 
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B. Vertebral centra coinplete, annular or biconcave ; no separate 

pleiiru-centra and hypo-centra . . . , 2. AqndorJnjnchii. 

C. Vertebral centra complete, opistliocoelous ; no separate pleuro- 

ceiitra and hypo-centra 3. Ginylymodi. 

II. No splenial; an endochondral supraoccipital ; vertebral centra 
complete. 

A. A mesocoracoid f. 

1. No Weberian ossicles; maxillary entering the gape to a greater 
or less extent and not acting as a lever for the protraction of 
the praemaxillaries; mesethmoid impaired. 

4. Isosjyondyli. 

a. Frontals united by suture. 
cc. Mouth not protractile. 

^ Parapophyses autogenous or parietals separated by 
supraoccipital. 

Parietals present 4 ro Clupeoidei. 

J’arietals absent 4 b. Stomiatoidei. 

Parapophyses co-ORsi fled with centra ; parietals meeting, 
separating frontals from supraoccipital. 

Entopterygoid articulating with a lateral peg 

of the parasphenoid 4 c, Osteoglossoidei. 

On each side of the skull a lateral foramen or 
cartilaginous area superiorly and a vesi- 
cular diverticulum of the air-bladder 

inferiorly 4 d. Nolopteroidei. 

On each side of the skull superiorly a lateral 
foramen lodging a vesicle \sdiicli has lost 
its connection with the air-bladder .... 4 c. Morinyroidei. 

/:!. Mouth protractile; maxillaries not articulated to the 
cranium 4/. Phractnlfemoidei. 

h. Frontals united to form a single bone ; gill-membranes 

joined to the i.sthmus 4 y. Oonorhyuchoidei. 

c. Frontals completely separated ; gill-membranes joined to 
the isthmus 4 b. Cromerioidei. 


2. Weberian ossicles present 5. Ostariopbysi. 

Parietals distinct ; pterygoids, .symplectic 
and opercular bones all present ; anterior 

vertebrae more or less distinct 5 Cyprinoidei. 

Parietals united with supraoccipital ; no 
metapterygoid, symplectic, or suboper- 
ciilum ; anterior vertebrae co-ossified . . *5 6. Siluroidei. 

B. No mesocoracoid. 


1. Ikarapophyses autogenous. 

a. Parietals united by suture ; mesethmoid unpaired ; phy.so- 

clistic 6. Ifeteromi. 

h. Parietals separated b}^ the supraoccipital ; paired dermal 
ethmoids ; physostomous .... 7. llcqdomi. 

Pectoral pteiygials normal 7 ro Esocoidei. 

Pectoral ptcrygials represented by a cartila- 
ginous plate lb. Dallioidei. 


t Absent in some Argentinidm and >Siluridae and in the (Jalaxiidx* 
and 1 laplochitonhUe. 
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2. Parapophysies co-ossified with centra. 

a. Physoatomous \ ; pelvic fins, if present, abdominal, 
n. Praeinaxillaries nearly excluding the maxillaries from the 
oral border ; body eel-ahaped ; no paired fins ; vertic il 

fins confluent 8. S^7?itjranchit. 

Pectoral arch attached to the skull by a 

forked post-temporal 8 a. Symbranchoidei. 

Pectoral arch free from the skull ; no post- 
temporal Sb. Ainphipnoidei. 

/3. Prmmaxillaries absent; maxillaries articulated with the 
fixed ethmo- vomer: quadrate fixed; pectoral arch free 
from the skull ; body eel-shaped. 

9. Apodes. 

Large interbranchial .‘^lits ; tongue present ; 


opercular bones well developed 9 a. Anguilloidei. 

Small interbranchial slits ; no tongue ; oper- 
cular bones reduced . O/a Munenoidei. 


y. l^ncmaxillaries absent ; maxillaries meeting anteriorly and 
.suspended by the integument from a movable ethmoidal 
rostrum ; quadrate movably articulated with the hy.»- 
mandibiilar ; pectoral arch far behind the skull ; body 

eel-shaped 10. Lyomeri. 

c, Pnemaxillarie.s excluding maxillarie.s from oral border; 
parapophyse.s short or absent; epineuraks present ; orbitu- 
pphenoid present and parietals united by suture or po>t- 
temporals nearlv meeting above supraoccipital ; an 

adipose fin 11. Iniojui. 

f. Proemaxillaries excluding maxillaries from oral border ; 
all pnecaudal vertebrce with strong transverse pro- 
cesses ; no epineurals ; no orbitosphenoid ; parietals 
separated by supraoccipital ; post-teinporala lateral ; no 

adipose fin 12. Microcypn'ni. 

h. Physoclistic ; pelvic bones not directly attached to the 
cieithra § ; orbito--phenoid absent or vestigial ; maxillary 
not protr.actile. 

a. Lower pbaryngeals completely united : fins without 

spines 13. Synodoytiathi. 

/3. Lower pbaryngeals .separate. 

* On each .side a dermal plate (ectocoracoid) which in the 
adult is united by suture to the cleithrum and co- 
ossitied with the coracoid . 14. Thoracostei. 

No ectocoracoids. 

t Snout tubiform ; parietals absent ; pterotic extending 
downwards to basioccipital. 

1 5. Solen ichth yes. 

Mouth toothed; gills pectinate; anterior 
vertebrae elongate, with transverse pro- 
cesses on each side united to form a shelf : 

lower 3 pectoral pterygials enlarged . . lo a. Aulostomoidei. 


\ Some Cyprinodontidte have recently been shown to be physoclistic. 
§ Except in the Luciocephalidae and some AnabantuUe, which seem 
clearly related to forms with abdominal pelvic fins. 
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Mouth toothless ; p;ills pectinate ; anterior 
vertebrae elongate, with separate trans- 
verse processes ; pectoral pterjgials 
short 15 d. Centriscoidei. 

Mouth toothless ; gills lobate ; caudal verte- 
brae very short ; pectoral arch normally 
attached to skull ; post-temporal and 
supra-cleithrum similar to stellate ossifi- 
cations on body 15 c. Solenostomoidei. 

Mouth toothless ; gills lobate ; caudal verte- 
bne normal ; post-temporal simple, sutu- 
rally united to the cranium ; no supra- 
cleithrum ; cleithrum firmly attached to 
the transverse processes of the two 
anterior vertebrae ; body enclosed in 
bony rings 15 cZ. Syngnathoidei. 

tt Snout not tubiform ; parietals present ; pterotic not 
reaching basioccipital. 

§ Body enclosed in bony rings ; mouth inferior. 

16. Hypostomides. 

§§ Body naked or scaly; skeleton well ossified; a 
homocercal caudal fin. 

No siiprabranchial organ ; anterior rays of dorsal 
and anal spinous ; pelvic tins abdominal, with- 
out spines, each of 7 to 9 rays. 

17. Salmopercce. 

No siiprabranchial organ ; a spinous dorsal ; 
pelvic fins abdominal, each of a spine and 5 


branched rays .... 18. Fercesoces. 

Pectoral fin and pterj'gials normal 18 «. Mugiloidei. 

Pectoral fin with a lower detached portion 
formed of free filaments ; pterygials 
represented by a plate attached to the 
edge of scapula and coracoid 186. Polynemoidei. 


A suprabranchial organ. 

19. Labyrinthici. 

Fins without spines, the pel vies 6-ray ed ; 
suprabranchial organ not labyrinth ic ; 

air-bladder simple 19 o. Ophioceplialoidei. 

Fins usually with spines, each pelvic of a 
spine and 5 soft rays or further reduced ; 
suprabranchial organ labyrinthic ; air- 
bladder bifurcated posteriorly 19 6. Anabantoidei. 

§§§ Body naked or scaly ; skeleton in great part 
cartilaginous ; a homocercal caudal fin ; no tin- 
spines. 

Pelvis represented by two separate cartilages 
far behind the cleithra ; pectoral ptery- 
gials normal 20. M(dacichthyes. 

Pelvis unpaired, cartilaginous, articulating 
above with a cartilage embraced by the 
cleithra ; pectoral pterygials represented 
by a cartilaginous plate 21. Chondrobrachii. 


80 Mr. C. T. Rogan on the 

§§§§ liody aak» d or scaly : skeleton v;ell ossified ; no 
homocercal caudal (in ; opi.stliotic extendi 
downwards to the basioccipital. 

2'2. Anacanthini. 

c. Pliysoclistic : pelvic bones embraced by or articulated to the 
coracoids ; pelvic fins without spines, often with numerous 
rays; maxillary free, protractile. 23. Alhjtrioynathi, 
u, Body deep; skeleton well os>ified ; an occipital crest; 
lower pharyujreals toothed ; post-temporal forked ; an 
orbitosj'henoid. 

hV'iitals normal, in contact below with the 
mesetliinoid and orbitosplienoid ; ribs 
.sessile : pelvic bones articulated to the 
‘rreatly expanded coracoids; each pelvic 

tin of lo to 17 rays 23 a. Lam]*roldei. 

Frontals fonnino- the lateral walls of a 
chamber, the floor of which is formed 
bv cartilage containing the mesethmpid 
and orbitos])henoid o.<siticatio.is : ribs on 
}>arapophyses ; ]>elvic bones not articu- 
lated to the coracoids ; each pelvic fin 
of b or 9 rays 23^. Veliferoidei. 

/3. Body elongate; skeleton feebly o>sified ; no occipital 
cre>t ; lower pharyiigeals toothless ; post - temporal 
simple. 

An orbitospheiioid ; epiotics meeting behind 
the snpraocci)»ital ; palatine and ptery- 
goids present ; neural and hremal spines 

present; body ribbon-shaped 23 c. Trachypteroidei. 

No orbitosplienoid ; epiotics separated by the 
supraocci]»ilal ; no palatine; pterygoids 
represented by a single small element ; 
no neural and hremal spines ; body eel- 

.vhaped 23 ^/. Stylophoroidei. 

(1. Phy^oclisiic ; cranium symmetrical; an orbito.sphenoiil or 
])elvic bones directly attached to the cleitlira ; pelvic tins 
usually with more than 6 rays, the first of which may be 
spinous ; maxillary attached proximalh* to a process of the 

palatine 24. Berycomorphi, 

An orbitosplienoid 24 a. Berycoidei. 

No orbito<phenoid 24 5. Zeoidei. 

c. Pliysoclistic ; cranium asymmetrical ; pelvic bones directly 
attached to the cleithra ; tins without spines. 

25. Heterosomata. 

f. Pliysoclistic ; cranium svmmetrical ; pelvic bones directly 
attached to the cleithra t ; each pelvic fin of a spine and 
5 soft rays or still further reduced ; no orbitosphenoid. 

u. Post-temporal more or le^s distinctly forked, attached to 
the epiotic above and to the opisthotic or exoccipital 
below. 

^ Spinous dorsal not forming an adhesive disc. 

26. Berconiorphx. 

t Except in the Trichiiiridre and Tetragonuridre, in which the indirect 
attachment is assumed to be due to deereiieraiion. 
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t Xo bouy stay for the praeoperculum. 

Pelvic fins aubthoracic, thoracic or jugular, 
each of 5 or G rays, the first of which 
is spinous ; ribs, if present, normal ; 
prjemaxillaries more or less protractile; 
opislhotic not enlarged 26 a. Percoidei. 

I’elvic fins subthoracic or thoracic ; ribs 
normal ; prmmaxillaries not protractile, 
typically produced and pointed; opisth- 
otic not enlarged 20 Scombroidoi. 

Pelvic fins thoracic ; ribs ex})anded, forming 
a series of juxtaposed rings enclosing 
the air-bladder 26 r. Kurtoidei. 

Pelvic fins thoracic; opisthotic enlarged, ex- 
tending downwards to the basioccipital . 26 d. Gobioidei, 

Pelvic fins juo'ular or mental, each of 1 to 4 
rays, the first of which may be spinous ; 
parasphenoid sending up a wing on each 
side which is joined by suture to the 

frontals 26 c. Blenuioidei. 

tt Third suborbital produced to or towards the prae- 
operculum § 26/. Scorpseuoidei. 

Spinous dorsal modified into an adhesive disc placed 
on the head 27. FiscocephalL 

/3. Post-temporal simple, rod-like, directed outwards, at 
right angles to the horizontal, backwardly directed 
supra-cleithrum ; cranium depressed ; pterygoids reduced 
to a single small element united to the quadrate ; ribs 
attached at the extremities of sessile epipleurals ; an 
adhesive central disc bounded posteriorly by the post- 
cleithra, which meet in the middle line and are attached 

to the pelvis 28. Xenopteri. 

y. Post-temporal, if present as a distinct element, small, 
simple, suturally united with the cranium ; ribs absent ; 
gill-openings reduced. 

* Pelvic fins, if present, subthoracic or thoracic; parietals 
absent 29. IHectognaihi , 

Post-temporal distinct, suturally united with 
the pterotic ; supra-cleithrum vertical ; 
pectoral pterygials not enlarged 29 «. Balistoidei. 

Post-temporal co-ossified with the pterotic ; 
supra-cleithrum oblique or horizontal ; 
lower three pectoral pterygials en- 
larged 29 Tetrodontoidei. 

Pelvic fins, if present, jugular: parietals present; 
pectoral pterygials elongate. 

30. Pediculati. 

Spinous dorsal normal ; epiotics separated 
by the supraoccipital ; epipleurals pre- 
sent; 4 or 5 pectoral pterygials 30 a. Batrachoidei. 

Spinous dorsal, if present, modified in struc- 
ture and position, the anterior rays on 


§ Except in the Comephoridae, which have the skeleton feebly ossified. 
Ann, d: Mag, N, Hist, Ser. 8. VoL iii. 6 
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the head ; epiotics meeting behind the 
supraoccipital ; no epipleurals ; 2 or 3 

pectoral pterygials 30 6. Lophioidei. 

§ Xo post-temporal ; pectoral arch attached to the vertebral 
column 31. Opisihomi. 

The synopsis given above is a modification and amplifica- 
tion of one v hicli formed part of a paper on teleostcan classi- 
fication read to tlie section of Systematic Zoology of the 
International Zoological Congress at Boston in 1907, and 
which will no doubt be pnblisiied at some future date. 

Later on I hope to give more detailed accounts of the 
anatom V and classification of some of the less known groups, 
but witiiin the limits of the prosent paper only a few bri'd* 
notes on some points wliich need elucidation are possible. 

IsospoxdYli. 

In some external characters Retropinaa is intermediate 
between Osmerus and Prototroctes. R^tropiima^ SRanXj and 
Microstoma are Argentiiiidie whicii have no mesocoracoid. 
The Argentinidte, Ilapiochitonidje, and Galaxiidae are 
extremely similar in osteology, dentition, and in the absence 
of oviducts, and are undoubtedly closely related. 

It is possible to maintain tlie order Isospondyli, with the 
addition of the Haplochitonidffi and Galaxiidre, by taking 
into consideration the month-structure, the maxillary entering 
the gape to a greater or less extent (almost excluded in 
llaplochitonidce), and tlie unpaired ethmoid. As thus 
defined, the Haplomi, Inionii, and Microcyprini are excluded. 

dTe cretaci-ons Encliodontidm fall into the division Stomia- 
toidtd ; tiiey a^ree witli tlie Stomiatidrc in the structure of 
the skull and ot the ranitii. 

The KneriidcP. known to me from external characters only, 
show considerable resemblance to the Gonorhynchidae, and 
may pertain to tiiis order. 

IJeteromi. 

Boulenger has pointed out tliat the Lipogenidae are inter- 
mediate in fin-structure between the IIalosaurida 3 and Xota- 
canthid^e. Tliese three families constitute the order Hete- 
romi, from which I would exclude tlie Dercetidae, in my 
opinion probably belonging to the Iniorai, and the Fieras- 
feridic, which are without question specialized Brotulidae. 

In skeletal characters Halosaurus aud yotacanthus agree 
in that the orbito-rostral part of the cranium is elongate, the 
parietals meet, opisthotics, basisphenoid, alisphenoids, and 
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orbitosphenoid are absent, the parasphenoid unites with the 
spenotic (post-frontal) in front of the prootic, the post-tem- 
poral is simple or ligamentous, the scapula is lamellar and 
imperforate, the praecaudal vertebrae have autogenous para- 
pophyses, epineurals are present, &c. 

Haplomi. 

Tlie Haplomi as now restricted comprise only the Umbridae, 
Esociiae, and Dalliidae, a very primitive group agreeing with 
the Isospondyli in mouth-structure, but unique in the character 
of the paired ethmoids. 

Apodes. 

I have defined the Apodes as lacking praemaxillarie^, and 
I am very sceptical as to their presence in Derichthijs, If we 
neglect this character, Derichthys is very similar to the 
Anguillidae, in many of which (e. g. Conger) there is what 
may be a praemaxillary dentition distinct from that of the 
vomer, although there is no separate praemaxillary bone. 
Dr. Gill does not tell us that he dissected his specimen of Der- 
ichthys seiyentinus in order to ascertain the limits of the 
pr£emaxillaries, and it seems not improbable that he may have 
inferred tlie presence of these bones as separate elements 
from the presence of a well-defined praemaxillary dentition. 

The Cretaceous Anguillavidae and Urenchelidae Iiave a 
distinct caudal fin, and small abdominal pelvic fins are 
present in the former. 

LrOMERI. 

The presence of parietals, the transverse processes anky- 
losed with the centra, the restricted gill-openings, &c. indicate 
the derivation of the Lyomeri from the Apodes and not from 
the Stomiatoids. The Synaphobranchidge approach them in 
their rather broad skull, long slender maxillaries, backwardly 
directed suspensorium, absence of pterygo-palatine arcade, &c. 

IxiOMl. 

The order Iniomi includes the Aulopidae, Synodontidae, 
Odontostomidge. Paralepidae, Alepidosauridse, and Mycto- 
phidae ; probably also the Rondeletiidas and the extinct 
Chirothricidae and Dercetidae. The name Iniomi may be 
retained for this group, although in Aulopus the forked post- 
temporal is firmly attached to the epiotic above and the 
opisthotic below ; this generalized type has two supra- 
raaxillaries and shows considerable resemblance in cranial 
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structure to tlie Elopidse ; the orbitosphenoid, however, is 
rather anomalous ; it is placed £ar forward and forms an 
interorbital septum extending from the parasphenoid to the 
frontals, whilst posteriorly paired inferior ridges of the 
frontals separate it from the alisphenoids. The protractile 
prDemaxillaries exclude tlie maxillaries from the oral border, 
and this feature distinguishes Aulopus from all Isospondyli. 
In Iniomi other than the Aulopid^e the post-temporals nearly 
meet in the middle line above tlie siipraoccipital, but are 
attached by ligament to the epiotics, the maxillaries may 
become reduced and closely attached to the pra^maxillaries, 
the orbitosj)licnoid tends to disappear, and the parietals may 
become separated hy the supraoccii)ital (Myctophidaj) . 

MiCROCYrRINI. 

The order ^licrocyprini includes the Cypi inodontida3 and 
Amblyo])sida 3 , usually considered to be allied to the Esocidfe, 
which they resemble in fin-structure. 

Tiiohacostei. 

The order Thoracostei compiises tlie Gastrosteida 3 and 
Aulorhynchidie. Swinnerton * lias shown that the dermal 
plate which appears as part of the coracoid is in reality a 
distinct element. I cannot accept Jungersen’s view that 
these fishes belong to the Scorpeenoidei, although I readily 
admit that the Aulostomoids are more distinct from the 
Thoracostei than 1 recently considered them to be. 

SOLENICHTIIYES. 

In a valuable memoir Jungersen f has pointed out the 
features which show that the Aulostomoids, Oentriscoids, and 
Lophobranchii form a natural group, to which the ordinal 
name Soleniclithyes, recently proposed by me for the Oen- 
triscoids only, may be applied. 

Hypostomides. 

The Pegasidee show certain resemblances to the Scorpsenoid 
Agonidte and Dactylopterida?, but they also exhibit some 
important differences from them, especially in the truly abdo- 
minal pelvic fins. 

SALAIOPEPvCAi. 

I am unable to find a pneumatic duct in tlie PercopsidjB, 
which have hitherto been said to be physostomous. The 

* Quart. .Tourn. Micr. Sci. xlix. 1905, p. .300. 
t Vidensk. Sehk. Skr. (7 ) vi, 190", p. 41, 


85 


Clasaijication oj Teleostean Fishes, 

AphrefloJeridae are precisely similar to them in their anatomy, 
and these two closely related families constitute the order 
Salmoperca3. 

Labyrinthici. 

The suborder Anabantoidei comprises the Lnciocephalidse 
and Anabantidce, the latter including the O'phromenidse, 
which I am unable to recognize even as a distinct family, 
althoui^h Boulenger has widely separated them from the 
Anabantoids. 

Malacichthyes. 

The order Malacichthyes is equal to tlie family Icosteid-e, 
i. e. Icosteus and Acrotus^^ of v^ery uimertain relationships. 

Chondrobrachii. 

This order comprises the Ateleopidse, a very remarkable 
and isolated group of fishes. 

Percomokphi. 

Ill some members of this order the lower fork of the post- 
temporal is very short [e, y, Acantluiridfe), in others the 
upper limb may be expanded and siiturally united to the 
skull (Agonidse, Triglidte) ; further, the interspaces between 
it and the lower limb may be filled in by osseous laminae, 
so tliat tlie post-temporal may form an integral part of the 
skull (e. g. CalHonymus) , 

Of the suborders of the Percomorphi the Percoidei is by far 
the largest, and its classification is a matter of some difficulty. 
It is equivalent to Boulenger’s Perciformes, after the exclu- 
sion of the Berycoids and Osphromenidae, with the addition 
of the Stromateidae, Tetragomirid^e, (Jarangidae, Rhachi- 
centridae, Coryphaeiiidae, Bramidae, Menidse, Percophiidae, 
Amniodytidae, Trachinidae, Champsoduntidae, Leptoscopida 3 , 
Uranoscopidae, Parapercidas, Trichonotidae, Nototheniidee, 
Callionymidie, and Agriopidae. 

Hitherto the indirect attachment of the pelvic bones to the 
cleithra has usually been regarded as a primitive feature, but 
it is difficult to see why this should always be so. It is 
scarcely open to question that tlie ligamentous connexion 
between the post-temporal and the epiotic in Synodus is 
derived from a direct attachment, as seen in Aulopus, If the 
pelvic fins can migrate backwards from a thoracic to a sub- 
abdominal position by elongation of the pelvic bones, wliich 

* I have examined the type of Icichthys lockxngioni. which is a species 
of Centvolophus, 
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seems to have happened in the Cirrhitiformes, why should 
they not do so by elon^^ation of the lio-ament which binds tho 
pelvic bones to the clcitlira? In the cases of the Stroma- 
teidse and Tetragomirida 3 and of the Geiiipylida3 and Trichi- 
urida3 it is in the more specialized and degenerate forms that 
the pelvic bones are attached to the cleithra by a rather long 
ligament. In the Labyrinthici and Berycomorphi it is quite 
different; in each of these the forms with the pelvic bones 
remote from the cleitlira {Ophiocejyhalus, Polymixia) are tlie 
more generalized, differing from the rest in that the pelvic 
fins are composed of articulated rays only. 

The suborder Scombroidei inclules the divisions Trichiur!- 
forines, Scombriformes, Luvariformes, and Xiphiiformes ; a 
more detailed account of this grouj) is given in a separate 
paper. 

Xexopteki. 

I am quite in agreement with Dr. Gill as to the ordinal 
distinctness of the Gobiesoci<l3e, and I am unable to appre- 
ciate their supposed close relationship to the Callionymidte ; 
the latter are not very different from the Parapercidie and 
Xototheniidic. 


Plectognathi. 

The bones named parietals in my memoir on this group 
may include those elements, but should preferably be termed 
epiotics. 
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